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to study the GAGs, involved in cartilage biomechanical proper- 
ties. 
To study the relationship between exogenous risk factors and 
knee OA development we monitor knee cartilage GAG content, 
BMI and knee extensor strength in meniscectomized patients. 
45 subjects, arthroscopically medially meniscectomized at age of 
35-45, were included. Cartilage showed mild surface lesions in 
19, and minor localized full thickness lesion in 4 subjects. Sub- 
jects with severe changes or cruciate ligament injury were ex- 
cluded. 
MRI was performed by a standard 1.5 T system approximately 
2 hours after injection of Gd-DTPA 2 -at 0.3 mmol/kg. To optimize 
distribution into the joint, subjects exercised for fifteen minutes 
after injection. 
Sets of six sagittal turbo inversion recovery images with different 
inversion times were acquired. A region of interest (ROI) was po- 
sitioned in a centrally slice in the weight bearing cartilage of the 
medial femoral condyle. Quantitative T1 (Gd) relaxation time calcu- 
lations were performed using the mean signal intensity from each 
ROI as input to a three-parameter fit. 
Isokinetic muscle strength (Nm) were calculated in percentage of 
body weight (Biodex®). Pain was assessed by VAS and weight 
and length were measured to calculate BMI. 
Using bivariate and multivariate regression analyses, the muscle 
strength values, BMI and pain scores were correlated toTl(Gad). 
There were no differences between men and women in age, 
BMI, strength or pain score. Mean BMI was 26.5. Tl(Gad) was 
3554-65ms and not related to gender, age or time from menis- 
cectomy. 
T1 (Gad) correlated with knee extensor strength (r2=0.20, p=0.002) 
but not with pain ([2=0.07, p=0.072). There was a negative corre- 
lation between T1Gad and BMI (r2= -0.23, p=0.001). 
In the multivariate analyses, a higher BMI predicted lower GAG 
content, while higher strength and better pain score predicted 
higher GAG content. 
In a previous study, T1 (Gad) in healthy volunteers was 15% longer 
than in the diseased compartment in the present subjects sug- 
gesting higher GAG content in healthy cartilage. In agreement, 
dGEMRIC has shown loss of GAG in patients with hip dysplasia 
and arthroscopical knee cartilage changes. In the hip dysplasia 
study, the T1 (Gad) was related to the patients pain score. We find 
such a trend. 
Reduced knee extensor strength has shown to precede x-ray 
knee OA. Exercise relieves OA symptoms. Interestingly, exercis- 
ing healthy subjects have the higher Tl(Gad). Exercise has the 
potential to increase the cartilage GAG content. 
The present study indicates that OA risk factors menisectomy, re- 
duced knee extensor strength and overweight are related to a de- 
creased GAG content. The cross-sectional design does not allow 
conclusions about causality, however, it is tempting to speculate 
that inactivity causes lower GAG content with impaired capacity 
to resists load. Iterated excessive load may then cause molecular 
damage and degradative processes. 
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Aim: Interest in the relationship between subchondral bone and 
cartilage degradation in osteoarthritis (OA) has been stimulated 
by recent observations that pain and progression of cartilage le- 
sions are associated with bone marrow edema. This study re- 
ports observations of bone marrow edema and perfusion in sub- 
chondral bone in Dunkin-Hartley guinea pigs using novel MR 
imaging and software applications. 
Methods: The Dunkin-Hartley guinea pig displays increased sub- 
chondral bone thickness and increasing histologic histochemical 
scores in the medial tibiofemoral compartment by 12-15 months 
of age. Guinea pigs were studied at 6, 9, 12, and 15 months 
of age. The progression of cartilage lesions was quantitated by 
histological-histochemical scores of Mankin. Alterations in tra- 
becular remodeling and subchondral bone thickness were quan- 
titated by micro CT scan. Gadolinium (Gd) enhanced magnetic 
resonance imaging (MRI) was performed on a 3.0 Tesla GE MRI 
scanner. MRI scans used for analysis were 1.STIR for edema 
visualization and 2. a fast multiplane spoiled gradient echo for 
blood flow analysis. Perfusion data was analyzed using a previ- 
ously published in house software based on the two compartment 
model of Brix. Bone marrow edema was assessed by voxel inten- 
sity and by T2 maps. 
Results: Mankin scores and subchondral plate thickening occur 
between 9-12 months of age. A decrease in perfusion of the me- 
dial tibial plateau was seen between 6 & 9 mos (Fig. 1). Time in- 
tensity curves display a delay in Gd clearance, reflecting outflow 
obstruction and decreased perfusion, at 15 months of age after 
the onset of OA (Fig. 2). The magnitude of the change is approx- 
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imately 60%. Other measurements have suggested changes as 
high as 87%. 
Conclusions: Bone marrow edema and reduction in perfusion 
temporally precede alterations in bone remodeling and the ap- 
pearance of cartilage lesions. The changes in fluid dynamics are 
spatially localized to the eventual site of the cartilage lesion. The 
magnitude of the perfusion reduction is approximately 50-75%. 
Many studies have demonstrated an increase in intraosseous 
pressure in joint pain and OA. Changes in intraosseous pressure 
can be calculated from perfusion data. These results suggest that 
increased pressure and decreased flow may constitute physico- 
chemical signals to OA osteoblasts which contribute to trabecular 
remodeling and cartilage breakdown. 
P235 
dGEMRIC AS A FUNCTION OF BMI IN AN OA 
POPULATION 
A Williams 1 , M Hori 1 , L Sharma 2, PV Prasad 3, D Burstein 1 
1 Department of Radiology, Beth Israel Deaconess Medical 
Center, Boston, MA; 2Division of Rheumatology, Northwestern 
University Medical School, Chicago, IL; 3Department of 
Radiology, Evanston Northwestern Healthcare, Evanston, IL 
Aim: The purpose of these studies is to determine the relation- 
ship between Body Mass Index (BMI) and the dGEMRIC (delayed 
Gadolinium Enhanced MRI of Cartilage) Index in persons with 
knee osteoarthritis (OA). 
Methods: dGEMRIC as a function of BMh 41 volunteers (10 
asymptomatic; 31 with knee OA) were imaged with dGEMRIC 
at 1.5T. In OA knees, narrowed and unnarrowed compartments 
were considered separately. Three ROIs were evaluated per one 
section of each medial and lateral compartment: central zone of 
femoral condyle (cFC), tibial plateau (TP), and posterior section 
of femoral condyle (pFC). 
Dosing as a function of BMh 17 volunteers were injected with 
Magnevist (Berlex, N J) at 0.2mmol/kg of body weight. Blood 
plasma was obtained at 15, 30, 45, 60, 90, and 120 minutes 
post-injection. Gd-DTPA2-concentration was measured by MR 
and plotted as a function of BMI. 
Results: dGEMRIC as a function of BMh In those without symp- 
toms, dGEMRIC appeared to be negatively associated with BMI 
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in cFC and TP (Fig 1) though the correlation was significant only 
in cFC (p <0.05). dGEMRIC was negatively correlated with BMI in 
all un-narrowed compartments of OA knees (Fig 2a, p < 0.00002, 
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